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HQJLQHHULQJHGXFDWLRQVKRXOGEHFDUULHGRXWDVVRRQDVSRVVLEOH,QWRLPSOHPHQWWKHQDWLRQDOPHGLXP
DQGORQJWHUPSURJUDPIRUHGXFDWLRQDOUHIRUPDQGGHYHORSPHQWDQGWKHQDWLRQDOPHGLXPDQG
ORQJWHUP SODQ IRU WDOHQW GHYHORSPHQW  WKH 0LQLVWU\ RI (GXFDWLRQ ZRUNHG RXW D H[FHOOHQW
HQJLQHHUHGXFDWLRQWUDLQLQJSODQWRIXUWKHUSURPRWHWKHUHIRUPDQGLQQRYDWLRQRIHQJLQHHULQJHGXFDWLRQ
&',2 WKH IXOOQDPHLV&RQFHLYH'HVLJQ,PSOHPHQW2SHUDWHHQJLQHHULQJHGXFDWLRQSDWWHUQZDV IRXQGHG
E\ IRXU XQLYHUVLWLHV VXFK DV 0DVVDFKXVHWWV ,QVWLWXWH RI 7HFKQRORJ\ DQG WKH 5R\DO 6ZHGLVK $FDGHP\ RI
6FLHQFHVDQGHWF,W LV WKHODWHVWUHVXOW LQWKHLQWHUQDWLRQDOHQJLQHHULQJHGXFDWLRQUHIRUPLQUHFHQW\HDUV7KH
&',2HGXFDWLRQSDWWHUQWDNHVWKHOLIHF\FOHIURPSURGXFWGHYHORSPHQWWRSURGXFWRSHUDWLRQDVWKHFDUULHUDQG
PDNHVVWXGHQWVOHDUQSURMHFWLQWKHDFWLYHSUDFWLFDORUJDQLFDOO\FRQQHFWLYHZD\VDPRQJFRXUVHVEDVHGRQWKH
PHWKRG RI FRPSUHKHQVLYH PDQDJHPHQW>@ )RU WKH IXOO LPSOHPHQWDWLRQ RI WKH VSLULW RI WKH 0LQLVWU\ RI
(GXFDWLRQ RQ WKH LPSOHPHQWDWLRQ RI WKH XQGHUJUDGXDWH WHDFKLQJ TXDOLW\ DQG WHDFKLQJ UHIRUP SURMHFW VRPH
KLJKHUOHYHOXQLYHUVLW\RIHQJLQHHULQJDQGWHFKQRORJ\KDYHDOUHDG\VWDUWHGWRKDYHWKHWHDFKLQJUHIRUPEDVHG
RQWKH&',2HGXFDWLRQDOLGHDDQGJHWDVDWLVIDFWRU\UHVXOWLQUHFHQW\HDUV
7KH & ODQJXDJH DQG & ODQJXDJH DUH FRPSXOVRU\ FRXUVHV IRU FRPSXWHU PDMRU RU UHOHYDQW PDMRUV LQ
&KLQHVHXQLYHUVLWLHV7KHWHDFKLQJRI6WUXFWXUHGSURJUDPPLQJDQGREMHFWRULHQWHGSURJUDPPLQJKDYHVWURQJO\
WKHRUHWLFDO DQGSUDFWLFDORSHUDWLRQDO0DVWHULQJ WKH& ODQJXDJHDQG& ODQJXDJH WKHRU\ DQGSURJUDPPLQJ
VNLOOVSOD\VDQLPSRUWDQWUROHIRUIROORZXSSURIHVVLRQDOFRXUVHOHDUQLQJIRUWKHVWXGHQWV,QYLHZRIWKHQHHG
WKDW && ODQJXDJH WHDFKLQJ WUDLQV DQDO\VLV SUREOHPVROYLQJ DELOLW\ DFFRUGLQJ WR WKH &',2 HQJLQHHULQJ
HGXFDWLRQ LGHD WKLV SDSHU SXW IRUZDUG D WHDFKLQJ SODQ RI WKH LQWHJUDWLRQ RI WKHRU\ DQG SUDFWLFH 7KH SODQ
PHUJHV&ODQJXDJHDQG&ODQJXDJHWHDFKLQJDVDXQLW\
7KHGHVLJQRILQWHJUDWLRQWHDFKLQJVFKHPHIRU&&
%HFDXVHRI WKH LQKHUHQWFRQWLQXLW\DQGUHOHYDQFHRI&DQG&ODQJXDJHZHVSHFLDOO\ VHWXS WKH&&
FRXUVHJURXSWRFRQVWLWXWHWKH&DQG&ODQJXDJHWHDFKLQJFRQWHQWLQWRDFRPSOHWHWHDFKLQJV\VWHP,QWKH
WHDFKLQJV\VWHPRQWKHRQHKDQGRXUWHDFKLQJFRQWHQWFRQWLQXHVWZRWKUHDGVZKHUHWKHGDWDVWUXFWXUHLVIURP
WKH VLPSOH WR WKH FRPSOH[ ZKLOH WKH FRPSOH[LW\ DQG WKH GLIILFXOW\ RI WKH DSSOLFDWLRQ SUREOHPV JUDGXDOO\
GHHSHQ2QWKHRWKHUKDQGLQHDFKWHDFKLQJVHVVLRQZHWDNHWKHVROYLQJSURFHVVRIWKHSUDFWLFDOSUREOHPVDV
WKHJXLGH DQG WKH VWUXFWXUHGPRGXODUREMHFWRULHQWHG WHDFKLQJPHWKRGDVDFRUH IRFXVLQJRQ WKHSURJUDP
DQDO\VLV GHVLJQ WHVWLQJ GHEXJJLQJ DQG SURJUDPPLQJ HUURU DQDO\VLV DQG RWKHU UHOHYDQW NQRZOHGJH DQG
PHWKRGVˈDQG DOVR SD\ DWWHQWLRQ WR WKH VRIWZDUH HQJLQHHULQJ WKRXJKW DQGPHWKRG WR LPSURYH WKH VWXGHQWV

SURJUDPPLQJUHJXODULW\
$W WKH VDPH WLPH LQ WKH&&FXUULFXOXPSODQQLQJZHEUHDN WKHSUHYLRXV FXUULFXOXPGHVLJQ FRQFHSW
ZKLFKLVPDLQO\EDVHGRQWKHRU\DQGVXSSOHPHQWHGE\SUDFWLFH:KHUHDVZHVWUHQJWKHQWKHSUDFWLFDOWHDFKLQJ
DQGLQFUHDVHWKHRSHQH[SHULPHQWFRXUVH7KRXJKWKHGDLO\ WHDFKLQJ WKHWHDFKHUVDQGWKHVWXGHQWVIRFXVWKH
WHDFKLQJDQGOHDUQLQJRQWKHFRUHSUREOHPWKDWLVWKHSURJUDPPLQJGHVLJQSUDFWLFH7KHWHDFKLQJEHJLQVZLWK
WKHSUDFWLFHRIWKHSURJUDPPLQJGHVLJQDQGPHWKRGDWWKHVDPHWLPHWKH&ODQJXDJHDQGWKH&ODQJXDJH
JUDPPDUDUHRUJDQLFDOO\ FRPELQHGZLWK WKHSURJUDPPLQJ WHDFKLQJFDVHV7KXV WKH&& ODQJXDJH ILQDOO\
FRPHVEDFNWRWKHHVVHQFHRIWKHHQJLQHHULQJSUDFWLFH
7KHUHIRUPGHVLJQRI&&ODQJXDJHWHDFKLQJPHWKRG
&&LVDSRZHUIXOWRROIRUFRPSXWHUDQGUHODWHGSURIHVVLRQDOVWXGHQWVWROHDUQWKHSURIHVVLRQDOIROORZXS
FRXUVHV :LWK LW VWXGHQWV ZLOO LQLWLDOO\ FRQWDFW DQG XQGHUVWDQG RI WKH FRPSXWHU SURIHVVLRQDO WHUPLQRORJ\
FRQFHSWV$W WKH VDPH WLPH LW HQDEOHV VWXGHQWV WR PDVWHU FRPPRQ SURJUDPPLQJ DQG GHEXJJLQJ SURJUDP
PHDQVDQGFXOWLYDWHVVWXGHQWVZLWKVWULFWORJLFDOWKRXJKWDQGZRUNVW\OH7KHUHIRUHWKLVFRXUVHLVSUDFWLFDODQG
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ZLWKVWURQJVNLOOVZKLFKUHTXLUHVWKDWZHPXVWEHEDVHGRQWKH&',2WDOHQWFXOWLYDWLRQVWXG\DOODVSHFWVRI
WKHWHDFKLQJDQGUHIRUPWRLPSURYHWKHTXDOLW\RIWHDFKLQJZKHQZHLPSOHPHQWWKH&&FRXUVHLQWHJUDWLRQ
WHDFKLQJSODQ>@
7HDFKLQJFRQWHQWRUJDQL]DWLRQHPSKDVL]HGWKHSURIHVVLRQDOFKDUDFWHULVWLFV
:HJLYHWHDFKHUVVRVXIILFLHQWWHDFKLQJIUHHGRPXQGHUWKHXQLIRUPWHDFKLQJSODQQLQJWKDWHDFKWHDFKHUFDQ
RUJDQL]H WHDFKLQJFRQWHQWDFFRUGLQJ WR WKHPVHOYHV3URIHVVLRQDOFKDUDFWHULVWLFV DQGVXFKDPHWKRGFDQJLYH
IXOO\G\QDPLFDFWLYLW\ WR WHDFKHUV7KURXJK WKH WHDFKLQJSURFHVVVWXGHQWVFDQHQKDQFH WKHXQGHUVWDQGLQJRI
WKHWHDFKHUVZKLFKFDQJLYHDKDQGWRWKHIROORZXSUHODWHGWRSURIHVVLRQDOOHDUQLQJDQGSURIHVVLRQDOWXWRULDO
V\VWHP :H GHPDQG WKDW ZKHQ WKH WHDFKHUV SUHSDUH OHVVRQV WKH\ PXVW WKRURXJKO\ XQGHUVWDQG WKH FRXUVH
FRQWHQWDQGDOVRHPSKDVL]HRQWKHWHDFKLQJFODULW\DQGWKHV\VWHPDWLFQHVVDQGVFLHQWLILFLW\RIWHDFKLQJFRQWHQW
:KHQ WHDFKLQJ WHDFKHUV WUXO\ DFKLHYH H[TXLVLWH VHOHFWLQJ DQG WHDFKLQJ DQG WUXO\EULQJ RXW SUREOHPVROYLQJ
LGHDVPHWKRGVDQGVWHSVVRWKDWVWXGHQWVFDQOHDUQKRZWRDQDO\]HDQGVROYHSUREOHPVDQGKRZWRJUDGXDOO\
GHYHORSWKHFRUUHFWPRGHRIWKLQNLQJLQWKHSURJUDPGHVLJQLQJ
6WHUHR&ODVV7HDFKLQJ
7RFXOWLYDWHVWXGHQWV
LQWHUHVWLQFODVVURRPWHDFKLQJWHDFKHUVVKRXOGEHPRUHHIIRUWLQWKHWHDFKLQJPHWKRG
DQG PHDQV :H DGRSW PDQ\ YDULRXV DQG IOH[LEOH PHWKRGV WR RUJDQL]H WHDFKLQJ FRQWHQW DQG DOVR KDQGOH
FRUUHFWO\ WKH UHODWLRQVKLSEHWZHHQ WUDGLWLRQDO WHDFKLQJPHWKRGDQGPRGHUQ WHDFKLQJ WHFKQRORJ\2Q WKHRQH
KDQG ZH RUJDQL]H WKH WHDFKLQJ FRQWHQW ZLWK WKH PRGHUQ LQIRUPDWLRQ WHFKQRORJ\ DQG WKH PXOWLPHGLD
FRXUVHZDUH QHWZRUN SODWIRUP WKH WH[W WKH ZULWLQJ RQ WKH EODFNERDUG DQG WHDFKHUSURIHVVRU FRQVLVW RI DQ
RUJDQLF HIIHFWLYH VWHUHRVFRSLF WHDFKLQJ V\VWHP:H HPSKDVL]H WKH WHDFKLQJPHWKRGV
 LQWHJUDWHG DSSOLFDWLRQ
DQGDOVRSD\DWWHQWLRQWRWKHWHDFKLQJSURFHVV
JUDGXDOZD\RQWKHSURFHVVRIWHDFKLQJ:HXVXDOO\FXWLQWRWKH
WHDFKLQJWRSLFWKURXJKPDQ\LQWHUHVWLQJDQGSUDFWLFDOWHDFKLQJH[DPSOHVVXFKDVUDEELWQDUFLVVXVQXPEHU
DQG7RZHURI+DQRLDQGVRRQ6RPHJUDPPDU
VH[SODLQVDUHHPEHGGHG LQWR WKHVH LQVWDQFHV WRDYRLG WKH
VWLIISUHDFK$W WKHVDPH WLPHZHSD\PRUHDWWHQWLRQ WR WKHSURJUDPFDVH
V LQVWDQWGHPRDQG WKLV LQWXLWLYH
SUHVHQWDWLRQFDQLPSURYHVWXGHQWV
OHDUQLQJLQWHUHVWDQGPRELOL]HVWXGHQWV
OHDUQLQJLQLWLDWLYH$WWKHHQGRID
WHDFKLQJ FDVH DFFRUGLQJ WR SURJUHVV RI WHDFKLQJ DQG WHDFKLQJ GHVLJQ WKLQNLQJ VXEMHFW DQG WR SURYLGH
H[SDQGHGOHDUQLQJPDWHULDOVE\WHDFKHUVZHJXLGHWKHVWXGHQWVWROHDUQDFWLYHO\RXWRIFODVV
5LFKLQVXSSRUWLQJWHDFKLQJUHVRXUFHV
,Q RUGHU WR DFKLHYH WKH SURVSHFWLYH WHDFKLQJ HIIHFWLYHQHVV FRXUVH JURXS FRQVWUXFWV WKH ULFK WHDFKLQJ
UHVRXUFHVWKURXJKYDULRXVHIIRUWV)LUVWO\ZHSURSRVHWKHFRQVWUXFWLRQRI&&SURJUDPGHVLJQFODVVLILFDWLRQ
GDWDEDVHDFFRUGLQJWRWKHEDVLFNQRZOHGJHRISURJUDPPLQJDQGSURJUDPGHVLJQLQJLVGLYLGHGLQWROHYHOVRI
GLIILFXOW\IURPVLPSOHQHVVWRGLIILFXOW\/HYHOWKHVXEMHFWLVLQUHODWLRQWRWKHEDVLFNQRZOHGJHRIODQJXDJH
ZKLFKLVEDVLFDOO\DERXWGHEXJJLQJDQGUXQQLQJRIDJLYHQSURJUDP/HYHOWKHVXEMHFWLVLQUHODWLRQWRWKH
EDVLF WUDLQLQJ RI WKH SURJUDP GHVLJQ ZKLFK LV EDVLFDOO\ DERXW ILOOLQJ LQ WKH EODQNV DQG VLPSOH SURJUDP
GHVLJQLQJ/HYHO  WKH VXEMHFW IRFXVHVRQ LPSURYLQJ WKH WUDLQRI WKHSURJUDPGHVLJQLQJ7KH FODVVLILFDWLRQ
GDWDEDVHLVDYDLODEOHWRWKHVWXGHQWVZKRFDQXVHLWWRVHOIVWXG\DQGVHOIH[DPLQH
7DVN GULYHQ FROODERUDWLYH OHDUQLQJ LV D JRRG ZD\ WR OHDUQ && ODQJXDJH FRXUVHV VR WHDFKHUV LQ WKH
WHDFKLQJSUDFWLFH IRU VWXGHQWV FUHDWH D FROODERUDWLYH OHDUQLQJ HQYLURQPHQW WRGLVFRYHU SUREOHPV LQ WLPH DQG
SURYLGH JXLGDQFH ,Q WKLV UHVSHFWZH KDYH HVWDEOLVKHG WKH&& ODQJXDJH OHDUQLQJZHEVLWH WR VXSSRUW DQG
SURPRWH WKH WHDFKLQJ ,Q WKLV SODWIRUP ZH DOORZ WHDFKHUV WR SXEOLVK WHDFKLQJ PDWHULDOV DFFRUGLQJ WR WKH
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WHDFKLQJ VFKHGXOH DQG WHDFKLQJ PDWHULDOV FDQ EH VKDUHG EHWZHHQ WKH WHDFKHUV RI WKH FRXUVH JURXS ,W KDV
HVWDEOLVKHG D JRRG WHDFKLQJ FRPPXQLFDWLRQ FKDQQHOV$W WKH VDPH WLPHZH RUJDQL]H IRUFH WR HVWDEOLVK WKH
FRXUVHIRUXPDQGXVH44DQGRWKHULQVWDQWPHVVDJLQJWRROVIRUVWXGHQWVWRSURYLGHRQOLQH4	$
)RUWKHSXUSRVHRIDSSOLFDWLRQWRWKHUHIRUPRIFXUULFXOXPSUDFWLFH
7ROHDUQDODQJXDJHLQDGGLWLRQWRXQGHUVWDQGLQJWKHJUDPPDUUXOHVDQGPDVWHULQJWKHDOJRULWKPWKLQNLQJ
WKHPRVWLPSRUWDQWLVDWKLQJWKDWZHPXVWGHYHORSVWXGHQWV
SUDFWLFDODELOLW\,WUHTXLUHVWKDWWKHVWXGHQWVPXVW
SURJUDPGHEXJDQGH[SHULPHQWRQWKHPDFKLQH)RUWKLVZHEXLOWDV\VWHPRIFRXUVHVSUDFWLFHWKDWLWFRQWDLQV
FRXUVHH[SHULPHQWRSHQH[SHULPHQWDQGFRQFHQWUDWHGSUDFWLFHIRUWKHSXUSRVHRIDSSOLFDWLRQ:LWKWKHKHOSRI
WKHH[SHULPHQWVWXGHQWVPDVWHU WKHEDVLFJUDPPDUUXOHV2Q WKHEDVLVRI WKLVE\RIIHULQJ WKHFUHDWLRQRI WKH
FKRVHQ WRSLF RI RSHQ H[SHULPHQW ZH FRXOG VWUHQJWKHQ WKH VWXGHQWV
 EDVLF WUDLQLQJ 2Q WKH RWKHU KDQG ZH
FRQGXFWHG WKH FRQWHQWV RI WKH :LQGRZV LQWHUIDFH SURJUDPPLQJ 6WDQGDUG 7HPSODWH /LEUDU\ DQG RWKHU
GHYHORSPHQWWUDLQLQJILQDOO\ IRUWKHFHQWUDOL]HGSUDFWLFHOLQNZHKDYHGHVLJQHGDFRPSUHKHQVLYHDSSOLFDWLRQ
VXEMHFWDQGVWXGHQWVDUHUHTXLUHGWRHVWDEOLVKWKHSURMHFWWHDP$VDJURXSZHGRWKHH[SHULPHQWPDQDJHPHQW
XQLW ,Q LQLWLDO LPSOHPHQWDWLRQ SURFHVV ZH FRQYH\ WR WKH VWXGHQW WKH VRIWZDUH HQJLQHHULQJ DQG SURMHFW
PDQDJHPHQWWKHRU\
6XPPDU\
7KH && ODQJXDJH LV D YHU\ SUDFWLFDO OHYHO FRPSXWHU SURJUDPPLQJ ODQJXDJH 0DVWHULQJ WKH &&
SURJUDPPLQJ ODQJXDJH SURJUDPPLQJ WHFKQRORJ\ IRU FRPSXWHU DQG UHODWHG SURIHVVLRQDO VWXGHQWV
 IROORZXS
FRXUVHV WR VWXG\ DQGZRUNKDVYHU\ LPSRUWDQW VLJQLILFDQFH$FFRUGLQJ WR WKH&',2FRQFHSWZH DUH WDNLQJ
DELOLW\GHYHORSPHQWDVWKHPDLQOLQHDQGFRPSHWHQF\WUDLQLQJIRUWKHD[LV:HZLOOFRPELQHZLWKWKHWUDLQLQJ
QHHGVRIGLIIHUHQWSURIHVVLRQDOGLUHFWLRQDQGWKHFRPELQDWLRQRIGLIIHUHQWVWXGHQWV
LQGLYLGXDOOHDUQLQJQHHGVWR
LPSURYHHQJLQHHULQJSUDFWLFHWHDFKLQJWKDWWKH\DUHEDVHGRQWKHFXUULFXOXPH[SHULPHQWRSHQLQJH[SHULPHQW
DQG FHQWUDOL]HG SUDFWLFH ,Q WKH IRUP RI SURMHFW SUDFWLFH ZH ZLOO EH WKH VSHFLILF WKHRUHWLFDO WHDFKLQJ DQG
H[SHULPHQWDO WHDFKLQJ LQWHJUDWLRQ LQWR WKH RYHUDOO DQG WKH LQWURGXFWLRQ RI SURMHFW PDQDJHPHQW LV WKH
LPSOHPHQWDWLRQRIWKHWHDFKLQJSURFHVVTXDOLW\FRQWURO7KLVFDQUHDOL]HWKHIOH[LELOLW\RIWKHFRXUVHVWUXFWXUH
DQG DGDSW WR WKH UHTXLUHPHQWV RI SHUVRQDOL]HG FXUULFXOXP VR WKDW&&FXUULFXOXP WHDFKLQJZLOOEHPRUH
HIILFLHQW
$FNQRZOHGJHPHQWV
7KLV UHVHDUFKZDVVXSSRUWHGE\ WKH(GXFDWLRQ5HVHDUFK)RXQGDWLRQRI6KLMLD]KXDQJ7LHGDR8QLYHUVLW\
XQGHU1R
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